Silencing the tobacco gene for RNA-dependent RNA polymerase 1 and infection by potato virus Y cause remodeling of cellular organelles.
RNA-dependent RNA polymerase 1 (RDR1) has been shown to be involved in DNA methylation, RNA silencing and regulating expression of other genes. RDR1 gene expression is stimulated by infection with potato virus Y° (PVY). Transgenic Nicotiana tabacum plants silenced for RDR1 gene expression showed morphological changes in mesophyll cells, associated with remodeling of the nuclei, chloroplasts and mitochondria. RDR1 silencing led to decreased nuclear size, increased heterochromatin content and aggregation, decreased numbers of chloroplasts, plus changes in shape, internal structures and integrity of chloroplasts and mitochondria. RDR1-silenced transgenic plants showed increased PVY accumulation and ultrastructural remodeling was intensified in both chloroplasts and mitochondria of PVY-infected, RDR1-silenced plants. By contrast, heterochromatin condensation was reduced by PVY infection, and in non-transgenic plants the nuclei were translucent and lacked morphology after PVY infection. Thus, RDR1 regulates gene expression leading to remodeling of chromosomes, and PVY infection counteracts these effects on chromosomal remodeling.